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The purpose of this research was to determine and to assess the milk production 
of Holstein Friesian cows in Capita Farm based on its lactation period. The 
research was conducted on 29thSeptember – 28thOctober 2019. The materials used 
in the study were 59 FH dairy cows in the lactation period of 1-6 and lactation 
months of 1-10. The body weight was 497.71 ± 44.73 kg and the milk production 
was 14.43 ± 4.43 liters / day / head. The study was conducted by observation. The 
parameters observed were the lactation period and daily milk production. 
Afterward, the daily milk production was converted into milk production in one 
lactation period. The difference in milk production of one lactation period 
between the lactation periods was determined by the independent sample t test at 
level of 5%. The results of this research showed that the peak production in the 4th 
lactation period was 4458.26 liter/lactation, while the 1st, 2nd, 3th, 5th, 6th lactation 
periods were 3976.85; 4100.01; 4143.85; 3850.27; 2938.56 liter/lactation, 
respectively. The 6th lactation period was significantly lower than the others with 
production capability of 65.91% of the mature equivalent (ME). It was concluded 
that the Holstein Friesian dairy cows in Capita Farm has the highest production 
in the 4th lactation period, but there is a real difference in production when it enters 
the 6thperiod. 
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1. Introduction 
In Indonesia, small farms still dominate dairy farming and generally those raising Holstein 
Friesian cows. This is because the amount of the milk production of Holstein Friesian cows is higher 
than other cows and has been able to adapt to the tropical climate in Indonesia [1, 2, 3]. Holstein Friesian 
cows on small farms in Central Java, on average, were able to produce 10-12 liters of milk / day [4, 5]. 
This milk production is influenced by external factors and internal factors. External factors include 
climate and rearing management including feed management and housing management. Internal 
factors include breeds, age of cows, lactation period and month of lactation of dairy cows [6, 7, 8]. 
The peak production of milk for dairy cows per lactation period generally occurs in lactation 
months 1-2 [9], with the ideal lactation period of about 10 months or 305 days [3, 10, 11]. Milk production 
capacity differs between lactation periods [12].  Meanwhile, the highest milk production during his life 
occurs when the body was fully grown or when he reached 6-7 years of age and the lactation period 
was 4, and was rejected when it was 11-12 years old [6,12]. Nonetheless, if the location of the farms is 
different, it is likely that the length of the lactation period and the milk production per lactation period 
will not be exactly the same, even though the dairy cows are the same breeds. This depends on the 
genetics of the cow and the management of the rearing. The Holstein Friesian cows that are well 
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maintained and fulfilled nutrient needs will have a long lactation period or a longer productive life with 
relatively good milk production [13, 14]. In addition, the reproductive performance of dairy cows is also 
influenced by the lactation period [8]. 
Capita Farm is a modern dairy farm located in Semarang Regency, Central Java. To maintain 
company performance, data display of milk production to determine when is the best lactation period 
was needed to evaluate productivity and rearing management in order to optimize revenue and the 
continuity of company production. Therefore, this research was conducted with the aim of determining 
and assessing the milk production of Holstein Friesian cows in Capita Farm based on their lactation 
period. 
2. Materials and Methods 
2.1. Materials 
This research was conducted on 29th September – 28th October 2019 at Capita Farm, Semarang 
Regency, and Central Java. The cows used were 59 Holstein Friesian cows in the lactation period 1-6 
and lactation months 1-10. At the time of observation, this Holstein Friesian cows had a body weight of 
497.71 ± 44.73 kg and daily milk production of 14.43 ± 4.43 liters / day / head. 
2.2. Methods 
This research was conducted by observation, without giving any treatment to livestock. The 
parameters observed were the period of lactation, month of lactation and milk production on certain 
days at the time of the study. Afterward, daily milk production was converted to milk production in 
one lactation period with guidance from Murti [6] and Utomo [15] using the following formula: 
Milk production in one lactation period (liter/head) =  
100%
% Lactation Month
  x 30 x daily milk production      (1) 
% lactation month:  1st month (13%), 2nd month (13%), 3th month (12%), 4th month (11%), 5th month (11%), 
6th month (10%), 7th month (9%), 8th month (8%), 9th month (7 %), 10th month (6%). 
Percentage of milk production in a specific lactation period (%ME) = 
𝑀𝑖𝑙𝑘 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑖𝑛 𝑎 𝑠𝑝𝑒𝑠𝑖𝑓𝑖𝑐 𝑙𝑎𝑐𝑡𝑎𝑡𝑖𝑜𝑛 𝑝𝑒𝑟𝑖𝑜𝑑
𝑀𝑖𝑙𝑘 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑖𝑛 𝑡ℎ𝑒 𝑝𝑒𝑎𝑘 𝑙𝑎𝑐𝑡𝑎𝑡𝑖𝑜𝑛 𝑝𝑒𝑟𝑖𝑜𝑑
 x 100%      (2) 
2.3. Statistical Analysis 
The difference in milk production in one lactation period between lactation periods was 
determined by the independent sample t test at the 5% significance level. To increase accuracy, IBM 
SPSS 25 was used in the calculation process [16, 17]. 
Table 1. Average Milk Production in Each Lactation Period at Various Lactation Periods 
Variable P1 P2 P3 P4 P5 P6 
n 14 12 9 10 7 7 
AMP (liters/lactation)* 
Percentage of Production             
(% ME) 
3976,85a 
89,20 
4100,01a 
91,97 
4143,85a 
92,95 
4458,26a 
100 
3850,27a 
86,36 
2938,56b 
65,91 
* AMP = average milk production in one lactation period, P = lactation period, n = number of cows 
a,bA significant difference is indicated by different superscripts on the same line (P < 0,05) 
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Figure 1. Bar Chart of Milk Production in Each Lactation Period at Different Lactation Periods 
3. Results and Discussion 
The results of the calculation of the average milk production at each lactation period at various 
lactation periods were listed in Table 1 and Figure 1. The results of different tests between periods in 
the milk production of one lactation period showed a significant difference (P <0.05) in the 6th lactation 
period with the 1st, 2nd, 3th, 4th, 5th lactation period which can be seen in Table 1. Based on the results of 
the average milk production at each lactation period at various lactation periods, a bar chart was 
obtained as shown in Figure 1. This description of milk production explained that from the first lactation 
period it had increased to the peak of milk production in the 4th lactation period, and then decreased 
until the 6th period. Starting from the 1st lactation period to the 4th lactation period there was an increase, 
after that there was a decrease in the 5th lactation period but from the 1st period to 5th it was not 
significantly different, and when entering the 6th lactation period the decrease in milk production was 
significant.  These results indicated that this difference was due to the lowest milk production in the 6th 
lactation period compared to the other lactation periods due to the aging of the cows, so that the body’s 
metabolic function was decreased. Yoon et al. [18] stated that milk production is closely related to the 
lactation period. According to the reports from Sangbara[19], Utomo[15] and Murti [6], that the age of 
dairy cows reached peak milk production at the age of 6-7 years and in the 4thlactation period, then milk 
production decreased because the cows were getting old. Martinet et al. [20] and Makin [12] also stated 
that milk production after reaching peak production continued to decrease because the function of 
secretory cells decreased due to more damage than repair. Capuco et al. [20] reported that during 
lactation, only 0.3% of mammary cells proliferated in a 24-hour period, and this increased even more 
during dry periods. However, after passing through the peak period (4th lactation period), the rate repair 
of secretory cells during the dry period also remained lower than the rate of damage, therefore, it caused 
the total milk production in the next lactation period decreased. 
In our study, the increase in milk production in one lactation period (1st up to 4th lactation periods) 
was due to a process of enlargement and repair of secretory cells in udder to the peak of lactation in the 
4th period, then began to decline (5th and 6th lactation periods) due to cells secretory damage more than 
repair as a result of continuous milk synthesis. This is align with Makin [12] which stated that milk 
production will continue to increase until the peak of the 4th lactation period because cows are still 
improving the mechanism of the hormones estrogen and progesterone in the body which causes 
enlargement and repair of secretory cells in the udder, then the next lactation decreases because 
hormone work in the body decreases due to the age of the cow getting old. In addition, during the 4th 
lactation period, cows have reached maturity and do not grow anymore so that they have optimal body 
weight, body size and udder volume. Damayanti et al. [22] stated that udder volume was closely related 
to milk production. The lactation period can be influenced by factors of good rearing and cool climatic 
conditions around the environment. Makin and Suharwanto [23] stated that in general the length of the 
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lactation period was influenced by the climate and environmental conditions, where Holstein Friesian 
dairy cows in cool areas had a longer lactation period than Holstein Friesian dairy cows in hot areas. 
The percentage of milk production based on the peak of production (4th lactation period) in Table 
1 showed that during the 6th lactation period, milk production was lower in value than the others. 
Nonetheless, this percentage was slightly different from Murti [6] statement that the first lactation 
period reflects 80% of the peak production (mature equivalent (ME)), while the 2nd, 3rd, 4th, 5th, 6th 
lactation period were 90, 95, 100, 90 and 85 % ME production. This happened because apart from the 
lactation period there were other internal factors such as breeds and individual cows, although one 
breeds if the individuals were different, their genetic abilities are not exactly the same [6, 24].  In 
addition, the percentage of milk production was also influenced by the age at birth [7], although the 
lactation period was the same, if the age at birth was different, the percentage of ME production can 
also be different. External factors such as feed management and livestock health also affected the 
percentage of milk production in a certain period seen from milk production during the peak period 
(4th lactation period) [6]. The higher the percentage of peak production reflected that the milk production 
in that period was also getting bigger and closer to the amount of milk production at the peak of 
production. The recorded data of 59 lactating cows in this study showed that the cows had their 1st birth 
when they were 2.5-3 years old, their 4th birth at the age of 6-7 years and their 6th birth when they were 
8-9 years old. The phenomenon of the highest milk production in the 4th lactation period was in line with 
the quality of milk reported by Sudiana et al. [25] that stated, the best milk quality also occurred in the 
4th lactation period although it was not statistically significant. Meanwhile, Wulandari et al. [26] stated 
that the quality of milk based on density and total solid milk did not differ between the 1st and 2nd 
lactation period. 
Milk production in 6th lactation period which was significantly lower than previous periods 
indicated a decline in the ability of dairy cows to produce milk due to secretory cell damage which was 
faster than repair. Thus, it was assumed that if the dairy cows were reared for   7 lactation periods, the 
company was considered inefficient, meaning that the production costs were higher than the value of 
the milk products produced. This result was in line with the Capita Farm policy, which will reject 
lactation cows after passing the 5th lactation period, except for cows with very good performance, they 
kept until the 6th lactation period. Based on Table 1, it can be seen that the lactation cows in Capita Farm 
during 6th lactation period were still able to produce 2938.56 liters of milk / lactation or 9.6 liters / day 
(with a lactation period of 305 days). The policy of rejecting lactation cows was indeed different from 
people's farms, where the ownership of cows and their capital was much smaller than that of large 
companies.  According to Amam and Harsita [27], lactation cows in smallholder farms were usually 
rejected when daily milk production was below 3 liters / day. 
4. Conclusions 
Based on the results of the research at Capita Farm, it was concluded that the Holstein Friesian 
dairy cows showed the highest production in the 4th lactation period, but there was a significant 
difference in production when entering the 6thperiod. 
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